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 Progressive collapse is the spread of 
initial local failure, causing partial or 
even total collapse of a building.
 Flat plate structure is widely used for 
office and residential buildings.
 There is a large inventory of older flat 
plate building without continuous slab 
bottom reinforcement through columns.
 Limited knowledge exists regarding the 
risk of disproportionate collapse in 
older flat-plates under sudden column 
removal during abnormal events.
 Reliable mechanical  model is needed 
for structural evaluation.
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 Proposed mechanical model can 
effectively simulate (1) the complex 
behavior of slab-column connections, 
(2) separation of slab from column 
following local punching failure, and (3) 
failure propagation. 
 Under sudden column removal, older 
flat plate buildings are prone to 
punching failure and  progressive 
collapse under abnormal events.
 The proposed model will be further 
validated by the large-scale multi-panel 
dynamic tests to be conducted at UMC. 
Progressive Collapse Analysis
(2) Pure torsional loading
(3) Unsymmetrical gravity loading
 Prototype structure: four-story 
reinforced concrete flat-plate building
 An exterior column is destroyed
 The proposed mechanical model is 
applied in the analysis 
Experiments
FE Model Validation
 Proposed FE model is validated by 
experiments conducted at UMC on 
single slab-column subassemblies.
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502 deaths, 937 injuries
South Korea, 1995
 FE model is calibrated from existing test 
data of slab-column subassemblies under 
three types of loading conditions.
 Experiments conducted at the University 
of Missouri-Columbia (UMC) include (1) 
single connection tests, and (2) multi-
panel tests. 
Single connection Multi-panel
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